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Abstract 
Aboriginal housing is a field that has been explored for some decades, yet 
implementation of dwellings in remote Indigenous communities have largely failed to 
meet the needs, culture and climate of the local peoples for many reasons. One 
issue that has remained a constant problem is that of the quantity of housing stock 
available, there has been serious overcrowding in remote Aboriginal communities for 
many years. 
The Australian Housing and Urban Research I nstitute (AHURI) positioning paper 
(Baker et al 2007) on the subject estimated there are approximately 16 OOO houses 
needing to be built in the next 10 years to solve this problem. Currently houses in 
remote communities average $400 OOO build cost (Baker et al 2007), at this current 
costing the number of houses needing to be built according to the AHURI paper 
becomes somewhat unachievable under current funding arrangements. 
This conundrum has lead to the state and federal governments to call for 
expressions of interest for the provision of alternate housing systems with special 
emphasis on efficient, economical and robust houses to supply the large volume of 
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houses required to bridge the gap between the current stock and that required to 
overcome problems of overcrowding (Baker et al 2007). 
The aim of this dissertation is to investigate the suitability of prefabricated buildings 
as housing for remote Aboriginal communities in the Georgina River region. 
Furthermore, the thesis aims to devise an appropriate model building or kit of parts 
for implementation in the area and test this model against established assessment 
framework including the National Indigenous Housing Guide, the Alternative Housing 
Systems Framework (SGS Economics et al, 2006), and various national and local 
building and planning regulations. 
This is conducted through the presentation of a design and subsequent analysis of a 
model prefabricated house for use as an Aboriginal dwelling in the Georgina River 
Region. Critical analysis and understanding of the many issues involved inform a 
brief for and a design of the prefabricated model dwell ing. Thus illustrating the 
suitability of prefabrication along with its inherent economic advantages for remote 
Aboriginal communities. 
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Introduction 
Background 
Aboriginal housing is a field that has been explored for some decades, yet 
implementation of dwellings in remote Indigenous communities have largely failed to 
meet the needs, culture and climate of the local peoples for many reasons. One 
issue that has remained a constant problem is that of the quantity of housing stock 
available, there has been serious overcrowding in remote Aboriginal communities for 
many years. The Australian Housing and Urban Research Institute (AHURI) 
positioning paper (Baker et al 2007) on the subject estimated there are 
approximately 16 OOO houses needing to be built in the next 10 years to solve this 
problem. Currently houses in remote communities average $400 OOO build cost 
(Baker et al 2007), at this current costing the number of houses needing to be built 
according to the AHURI paper becomes somewhat unachievable under current 
funding arrangements. This conundrum has lead to the state and federal 
governments to call for expressions of interest for the provision of alternate housing 
systems with special emphasis on efficient, economical and robust houses to supply 
the large volume of houses required to bridge the gap between the current stock and 
that required to overcome problems of overcrowding (Baker et al 2007). This 
investigation into alternative modes of dwelling production is also intended to 
encourage home ownership for people living in remote Aboriginal communities by 
addressing many of the barriers identified in the Department of Family and 
Community Services (FaCSIA) report of 2006 (SGS Economics et al, 2006). One 
such building technology that could solve some of these problems, if used in a 
considered and appropriate fashion, is that of prefabricated buildings. Due to its 
incireased building efficiency (therefore decreased costs) and portability (Herbert 
1984) it could provide affordable housing whilst generating a profitable industry for 
regional Aboriginal communities in remote Australia, through the establishment of 
regional production facilities. Imbued in this building technology are some issues 
that could adversely affect the communities if not considered and managed suitably. 
One such issue is the separation of community and individual benefiits if housing is 
not produced locally, where the individual benefits from decreased construction cost 
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yet the community doesn't benefit from the collateral effects of training programs and 
business setup that the funding can provide (Long 2005). There are many other 
issues not specific to prefabrication that need to be addressed in such a project, one 
such issue is how a Non-Indigenous architect works cross-culturally in a community 
and how this might affect the design and process. Given these possible problems 
are managed well, prefabricated buildings could allow for the provision of many more 
dwelling units, and therefore alleviate the overcrowding issues, in remote Aboriginal 
communities. 
Figure 1. Map of the Georgina River Region. 
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A necessary parameter for the design of an appropriate prefabricated model for 
remote housing for Aboriginal people is that of specificity, this includes focusing on a 
group of people from the same cultural and climatic region. As part of my 
architectural education in the ARCH 4130 selective: Gidyea Fires; I participated in a 
field trip to the Georgina River Region of NW Queensland and E Northern Territory 
to study the domiciliary environments of that area. What became evident from that 
study was the lacking in quantity, quality and suitability of housing throughout the 
region (see Figure 1 ). The region contains a number of different domiciliary 
environments particular to the different communities and family groups. Dwellings in 
Dajarra, a township planned in the form of a conventional 'western' town, are 
designed for nuclear family units and have direct similarities to suburban dwellings 
despite the much higher occupancy rate and extreme weather. Thus, most houses 
in the town have been modified to suit the local physical environment and extended 
to allow for the outdoor lifestyle Aboriginal culture necessitates. In Dajarra most 
people have been shifted from their traditional lands and their idea of a house is 
more closely aligned with those of western culture. Homes in Wonarra are similar to 
those in Dajarra, in that they are government sponsored houses that are incarnations 
of the suburban home for 'nuclear' families. However, the settlement itself is home 
to one family group meaning the peoples connection to the land is strong and the 
outside, shared space is well utilised due to the planning of the site. I n  Wonarra, 
people's idea of a house is primarily for the function shelter in inclement weather and 
facilitation of cultural activities yet formally similar to that of 'western' houses, albeit 
to a lesser extent than the people of Dajarra. Dwell ings in Urandangi are more 
temporary in nature as there is no government housing; instead the people of the 
community own their land and use what devices they can find or purchase to provide 
shelter. These homes are examples of contemporary 'ethno-architecture' aligning 
more to the archetypal camp than the 'western' notions of house,, however they 
provide a rich connection to the environment and facilitate the cultural needs of the 
people aptly. People in Urandangi have a more Western idea of what a house is, 
shaped by the minimum required enclosure to provide shelter although there is still a 
need to provide adequate housing. The Georgina River Region contains a number 
of unique domiciliary environments yet is home to people with similar cultures within 
a similar climatic environment. 
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Aim 
The aim of this dissertation is to investigate the suitability of prefabricated buildings 
as housing for remote Aboriginal communities in the Georgina River region. 
Furthermore, the thesis aims to devise an appropriate model building or kit of parts 
for implementation in the area and test this model against established assessment 
framework including the National Indigenous Housing Guide, the Alternative Housing 
Systems Framework (SGS Economics, Merrima Design, and Pholeros 2006), and 
various national and local building and planning regulations. 
Method 
This dissertation is envisaged as a partial design thesis, where critical analysis and 
understanding of the many issues involved inform a brief for and a design of a 
prefabricated model for dwellings in the remote Georgina River region, specifically 
the use of demountable buildings. To achieve this it is necessary to build 
understanding in key areas through investigation of prefabricated systems; analysis 
of existing shelters (camps, houses, etc.); critique of current prefabricated building 
stock; the socio-cultural issues involved in the off-site manufacture of buildings (the 
recycling of funding in the communities through training programs, establishment of 
a prefabricated building industry for North-West Queensland and Eastern Northern 
Territory, etc.); and socio-cultural issues embedded in the dwellings (occupant 
needs, comfort, etc.) among others. Methods for acquiring this information will come 
from quantitative fieldwork, in the case of specific climatic data and sizing; qualitative 
fieldwork, interviews and surveys; and literature based research into precedents, 
building systems, Anthropology of the region, etc. 
Chapter One introduces the concept of prefabricated building and housing. It will 
work through the various terms which have developed for the technology as well as 
working through the different iterations of prefabrication. The uses and key benefits 
of these various types will be investigated, as well examining a numb,er of peripheral 
implications their use might have on remote indigenous economies, cost efficiency 
and required knowledge to assemble. 
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Chapter Two critiques current modells of prefabricated buildings in remote Aboriginal 
communities. Specifically looking at the positive and negative impacts on those 
communities directly and indirectly related to the building system. Furthermore the 
chapter will set about constructing an argument for the use of prefabricated 
tee hnology in the provision of remote Aboriginal housing specifically for 
implementation in the Georgina River Region. 
Chapter Three analyses existing housing stock and domiciliary environments in the 
Georgina River Region. The main purpose for this investigation is to identify 
situations whereby this domiciliary environment could exist within the constraints of 
prefabricated dwellings. 
Chapter Four will address a design response for the use of prefabricated systems for 
Aboriginal dwellings in remote communities. The dwelling is specific to the needs, 
culture and climate of communities in the Georgina River Region. This includes the 
formulation of a brief in response to the findings of chapter 3 and the marrying of 
those findings to a suitable type of prefabricated system outlined in chapters 1 and 2. 
The design is used as a tool to test the specific concepts and ideas against known 
frameworks, standards and codes in the following chapter. 
Chapter Five will test the design against a set of criteria to allow further conclusions 
to be established. Designs in the Georgina River Region will be scored against a 
framework devised from modifications to a number of existing Aboriginal housing 
criteria. This appraisal attempts to uncover limitations in the current assessment 
criteria and the use of prefabricated systems for the provision of Aboriginal housing 
in the Georgina River Region. 
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Chapter 1: What is Prefabricated Housing? 
Introduction 
I n  recent times the concept of prefabricated housing systems has become 
increasingly popular due to its increased efficiency both in the use of materials and 
budgetary economy (Arieff and Burkhart 2002). The term 'prefabricated' is used to 
clarify a multitude of terms used in the texts to describe the factory based fabrication 
of buildings in their various degrees. Terms such as prefabricationd housing (Arieff 
and Burkhart 2002), industrialised system buildings (Cutler and Cutler 197 4 ), 
industrialised housing (Reidelbach 1970) and factory-made housing (Watkins 1988) 
are examples of the many d ifferent names given to prefabricated housing. These 
systems have been pursued by a number of architects and planners for many years, 
and implemented in a wide range of projects from small shelters to large industrial 
buildings in remote to urban contexts. This chapter seeks to introduce the reader to 
the concept and development of prefabricated housing through a literature based 
exploration of the technology. As well as to devise a working definition of the term 
'prefabricated housing' for the purposes of applying such a system to the 
construction of dwellings for Aboriginal people in remote communities in subsequent 
chapters. This will be achieved by investigating the many different iterations of 
systems for prefabrication in the texts, then classification of them into the categories 
of Kit, Elemental, Modular Unit and Re-locatable prefabricated housing systems. 
Each of these systems will be described with regard to basic configuration, historical 
uses, cost implications, system limitations, and the skill base required to erect and 
maintain. This will give the reader an introduction to the technology of prefabricated 
housing to identify the inherent efficiency through cost and material economy. 
It is commonly agreed that the first record of a prefabricated house was a panelised 
wood house that was shipped from England to Cape Ann, USA in 1624 for use by a 
fishing fleet. This house was subsequently disassembled, relocated then 
reassembled numerous times (Arieff and Burkhart 2002, 13). However, 
prefabricated systems for shelter had been around long before this, such examples 
indude the covered, horse drawn wagon and the Swedish notched-corner log 
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houses to name a few. Prefabricated housing thrived under the guise of kit houses 
at ithe 'new frontiers' of the British Empire and American Gold Rushes in the 191h 
century, due to its fast assembly and ease of transportation by ship or rail (Cutler 
and Cutler 197 4, 19). The systems of mass production, such as prefabricated 
housing, were given a boost in the early 201h century when Henry Ford's model T 
demonstrated that large scale; high quality objects could be successfully mass­
produced. In the period from 1908 to 1940, where many countries were undergoing 
rebuilding due to the successive World Wars, there was a boom in the kit home 
market thanks to the shortfalls in housing stock and skilled labour. Companies such 
as Sears, Roebuck and Co., selling through catalogues and sales offices reportedly 
sold houses to almost 100 OOO customers in the USA during this pe1riod with prices 
ranging from US$650 to US$2 500 (Reidelbach 1970, 41). During this time, a 
number of modernist architects proposed utopian models for living using the time 
and material efficiencies of the industrialised, assembly line manufacturing process. 
However, for the most part these designs never made it into production. During the 
1940's, as a result of the speedy construction of many prefabricated buildings for the 
rebuilding efforts after the war all over the world, many people came to associate 
prefabricated buildings as being cheap and poorly built. In recent times, 
prefabricated housing has seen implementation by such agencies as NASA in the 
USA where modular units were launched into space to form inhabitable satellites and 
in lkit form to provide emergency d isaster-relief shelter by such organisations as 
UNESCO. Finally, architects and planners looking to increase the sustainabil ity of 
new housing and building developments are looking to prefabricated techniques to 
improve material and cost efficiencies (Arieff and Burkhart 2002, 37). 
15 
Prefabrication Element Assembly Cost End Quality 
Method size Skill efficiency 
Kit System Varied Most Mid Least 
Elemental Smallest Most Most Mid 
Modular Unit Mid Mid Mid Mid 
Re-locatable Largest Least Least Most 
Figure 2. Prefabrication Methods with advantages/disadvantages of each 
Kit system 
The Kit system refers to houses built from a variety of individual components, 
fabricated by the builder off-site or purchased directly from specific manufacturers, 
which are assembled in the factory environment then disassembled to varying 
degrees to allow for 'flat-packing' (Arieff and Burkhart 2002, 51) and other efficient 
means of shipping to site (see Figure 3). Kit homes are further designated in the 
texts as precut houses (Watkins 1988, 51-59), packaged homes and prefabricated 
housing (Reidelbach 1970, 29-31 ) .  A kit home contains all the elements required to 
build the house such as roof trusses; external walls; internal partitions; joinery items; 
and bulk materials like roof, wall and floor cladding. These elements arrive in 
various states of assembly but typically kit systems require the most amount of on­
site installation and usually, but not always, the highest degree of user skill and 
knowledge (Watkins 1988,51 ). In th,e past, kit homes experienced high popularity as 
'do·-it-yourself houses in the post world war eras where, in both Australia and the 
USA, there were high levels of demand for housing but low amounts of building stock 
and skilled labour. However, the use of factory produced components, preassembly, 
and the inclusion of cladding and other finishing materials in the kit translates to 
reduced on-site labour and total building time when compared to traditional in-situ 
building procurement methods. Servicing, including electrical wiring, plumbing and 
mechanical systems, is as a rule not included in this factory process however 
provision for its installation are usually allowed for in the fabrication of elements, 
through pre-drilling etc., making for efficient installation once on site. A key benefit of 
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kit systems is that all items required are included in the package meaning cost­
effectiveness in the fact that on-site labour time is maximised for assembly and cost 
variances are very limited. Through the control of the delivery schedule and element 
arrangement on the transport method, on-site assembly can be made more efficient 
by excluding double-handling and subsequent weathering of materials (Reidelbach 
1970, 29). The kit house is usuallly offered as a series of standard designs with 
options regarding the standard of finish materials and, less frequently, additional 
features such as decks etc. 
Figure 3. A Kit House example. Wintersole Architects (Allison and Burkhart 2002) 
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Elemental Housing 
Elemental housing is building from a variety of individual components that may be 
partially prefabricated by the builder or manufacturer (Reidelbach 1970, 31 ). It can 
be further broken down into two sub-systems of component housing (See Figure 4), 
ranging from the use of preassembled aluminum window frames to the application of 
precast concrete beams and columns to form the structural frame; and panelised 
housing, specifically preassembled wall, floor and roof panels. Component systems 
typically utilise the rationalisation of traditional craft technologies (i .e. Windows, wall 
assemblies etc.) through the industrialised production of materials and components. 
This system differs from kit housing in that individual components may come from 
several sources, are typically unfinished, and may be combined with conventional 
construction on-site. Component systems typically require a moderate degree of 
skill to assemble, as the prefabricated elements are usually those requiring the most 
time and construction knowledge to produce, and a moderate amount of on-site 
labour time to raise. The prefabrication of components can have a varying effect on 
the construction time and on-site labour required for building a house; this depends 
on the percentage of prefabricated components. Typical use of prefabricated 
elements for complex building components translates to less on-site construction 
time and skill requirements. This form of prefabrication has become increasingly 
common on contemporary construction sites, the most typical forms on-site 
prefabricated is carried out for repetitive items in the design such as 'tilt-up' wall 
panels and structural frames (Arieff and Burkhart 2002, 128). Panelised housing is a 
form of prefabricated housing optimised for speedy on-site assembly yet allowing for 
efficient and economical transportation from the factory (See Figure 5). It is 
additionally referred to in the texts as panel housing (Watkins 1988, 43), 
prefabricated framing (Cutler and Cutler 197 4, 9) and component systems 
(Reidelbach 1970, 31 ). This is achieved through prefabricated and assembly 
utilising factory based assembly line techniques then subsequent disassembly into 
two-dimensional elements. These two-dimensional panels are sized for differing 
transportation and construction scenarios, a scenario might require that the 
maximum size of panels is 6.0 x 3.5 metres due to the size of the truck that can 
access the site as well as the weight restrictions of each panel for owing to the 
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lim ited site cranage capacity. Panel ised housing typically requires a low level of skill 
and on-site labour to arrange on site due to the majority of work being completed in 
the factory setting and the typically simplified connection between panels. This 
system has been used quite extensively in remote areas where transportation cost 
are high and site access is limited yet on-site work needs to be highly efficient. 
Figure 4. The Future House by Shigeru Ban (Allison and Burkhart 2002, 121) 
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Figure 5. An example of Panelised Construction (Cutler 1974, 6). 
Modular Unit Systems 
Modular unit systems (See Figure 6) of housing prefabrication refer to factory 
produced elements having three dimensions, usually 4 to 6 sides, which are shipped 
the building site where they are connected to each other or installed within a 
traditional structural/mechanical grid to form a structurally complete building (Cutler 
and Cutler 197 4,  2). Common terms for this system also include mechanical units, 
sectional, sectional stack (Reidelbach 1970, 15) and monolithic units (Cutler and 
Cutler 197 4, 2). These units are usually designed as permanently attached units 
whereby removal and relocation of modules is limited, as are design alterations. 
Modular systems commonly take the form of prefabricated mechanical, plant, wet­
areas and other labour intensive areas of buildings requiring high knowledge and 
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specific skills; which are used in conjunction with other building systems (Reidelbach 
1970, 29; Cutler and Cutler 197 4, 2). Like the previous iterations modular unit 
housing is prefabricated and assembled in an assembly line within a factory, 
however the unit is the transported to site fully assembled where, typically, only inter­
module and services connection work need be carried out. Completeness of the 
modules range from merely the structural frame with simple substrate applied to 
complete units fitted with all finishes, pre-wiring and plumbing, and furnishings 
(Reidelbach 1970, 15). This system of prefabrication is highly efficient in its 
construction schedule as the assembly occurs once in the factory and on-site 
assembly is highly efficient as the units are simply craned into place, often their self­
weight is the only form of structural connection, then services connected. However, 
this on-site and constructional efficiency leads to the units being very uneconomical 
to handle, this is due to the large proportion of empty space being transported, as 
we�I as structurally inefficient due to the duplication of structural walls when the 
modules are arranged next to each other. This structural inefficiency leads to 
additional material cost, but it can be limited through the engineering of shared walls 
or the use of three sided units; and in-situ slabs or conventional structural grids 
which negate the need for modules with load-bearing walls (Cutler and Cutler 197 4, 
4). Transportation also restricts the size and dimensions of the individual modules 
depending on the mode of delivery and travel distance to site, among others. 
Modular unit housing requires basic on-site labour skill, apart from that of the crane 
operator, owing to that fact that almost all the manufacture has occurred off-site and 
structural as well as servicing connections are often simplified. This system is 
predominantly used on projects close to place of manufacture where there is a high 
degree of repetition in the units and erection time is of critical importance or in 
remote locations where extremes in the physical climate necessitates limit on-site 
labour. 
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Figure 6. Cartwright Pickard Arch itects' Murray Grove Apartments (Allison and 
Burkhart 2002, 73). 
Re·-locatable Housing 
Re-locatable housing is similar to the Modular unit system in many ways, however 
the key difference is that the units are designed for semi-permanent siting to totally 
mobile dwellings with self-transportation, i.e. a typical mobile home (Watkins 1988, 
70) (Figure 7). The re-locatable house is the most prevalent prefabricated dwelling 
system; accounting for this is the large number of mobile homes in production and 
use throughout Australia. Sizes of these units are typically governed by automobile 
and road regulations rather than building code requirements, thus widths usually 
range between 3.5 to 4.5 metres and lengths of up to 25 metres are not uncommon 
(Reidelbach 1970, 35). Units themselves are basically completely finished and 
furnished Modular units fabricated onto a heavy duty steel chassis allowing for the 
optional attachment of axles with wheels and even, although not usually, a motor 
making it a motorhome. As these mobile homes are rarely permanently affixed to a 
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foundation system the property classification of them is also aligned closely with that 
of an automobile, rather than a traditional house. This has implications for financing 
such housing systems; they are subjected to short-term, high interest rate loans 
rather than long-term low rate home loans. Traditionally long-term occupants these 
dwellings where deemed to be of low socio-economic status due to their often low 
build cost and the classification of them outside the definitions of real estate 
(Watkins 1988, 70). Semi-permanent incarnations (See Figure 8) of re-locatable 
housing escape much of these issues as they fall under the guise of a traditional 
house, yet they are designed for relative ease of removal and transportation. Like 
the fully mobile houses, these re-locatable systems are essentially modular units 
with either a more robust internal frame or a heavy-duty undercarriage, or skids, 
allowing for transportation by crane or crane-less truck. While the units themselves 
are limited to the constraints of their transportation, they can be designed to 
interconnect or enable the external walls of the unit fold out to enlarge the useable 
floor space depending on the needs of the occupants (Reidelbach 1970, 37). A 
typical example of this building system is the site-shed or demountable building, a 
fully self-contained unit that is easily re-locatable to different building sites or can be 
used with foundation systems and arranged in a specific manner to establish semi­
permanent dwellings 1. As with modular houses, re-locatable housing requires little 
to 110 constructional skill while the inefficiencies imbued in its transportation of large 
amounts of empty space is minimised by the little to no site preparation required. 
1 The DAC working camp near Mt Isa and the Transapex site offices at Bowen Hills are two examples. 
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Figure 7. An example of a 1970s mobile home (Reidelbach 1970, 34). 
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Figure 8. DAC camp near Camooweal, Old. Atco demountable buildings used in a 
semi-permanent fashion. Photo use1d with permission by Ceirwen Burton, 2007. 
Conc1usion 
By working through the paramete1rs that define each sub-category and a brief 
background to contemporary prefabricated housing systems, a working definition of 
the term has been established. Generally, the term prefabricated housing embraces 
all forms and concepts of housing manufacture by duplicative techniques on a 
production line operation. The shape, size, type of the resultant dwelling is not of 
significance, but only that a significant proportion of its fabrication is factory line 
oriented. The industrialised processes apply to the labour and material efficiency of 
production line techniques and not necessarily to its location, status or resemblance 
to a permanent type of factory operation (Reidelbach 1970, 13). There are certain 
industrialised systems that permit portable manufacturing facilities and equipment, 
and some systems may be established for a single project only. To varying degrees, 
prefabricated housing integrates the systems and components into an overall 
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process taking full advantage of industrialised production, transportation and 
assembly techniques (Cutler and Cutler 197 4, 1 ). This working definition can be 
identified within the outline of each of the sub-types of prefabricated housing, be it 
Kit, Elemental, Modular Unit or Re-locatable. Each of these technologies have 
positive and negative attributes which make them more suitable to differing site 
situations as well as cost and time restrictions where traditional building procurement 
methods would be unsuitable. Through investigating prefabricated building 
technology it is apparent this construction method has the potential to provide a large 
quantity of quality housing stock to people in remote Aboriginal communities under 
more efficient cost structures. The following chapter seeks to further this definition 
through specific analysis of existing prefabricated housing models in order to 
ascertain the suitability of this building technology for housing in the Georgina River 
Region. 
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Chapter 2: Critique of existing prefabricated 
houses for use as remote Aboriginal housing. 
Introduction 
The analysis of existing house forms in chapter one demonstrate the importance of a 
number of cultural factors in the design of remote Aboriginal housing, this chapter 
will use the positive attributes found to critique the suitability of existing prefabricated 
buildings for use as Aboriginal dwellings. Primarily, this analysis of existing building 
types will focus on the provision of sheltered, open space2 that allows for 
comfortable usage and therefore, the traditional outdoor Aboriginal] culture of the 
Georgina River Region. Memmott outlines a number of other important social design 
factors in his article "Customary Aboriginal Housing Behavior Patterns and Housing 
Design" (Memmott 2003), these include: 
- A�lowance for large family groups and their associated/disassociated sub-groups, 
- Inclusion of dogs in the planning of spaces, 
- Inclusion of a semi-enclosed external cooking space as a household hub, 
- P�an allowing for external connections, 
- Multi-functionality of outdoor hearths, and 
- Accommodation of externally orientated behaviour with strong internal/external 
connections. (Memmott 2003) 
This Chapter will use a case study of two examples of prefabricated buildings used 
in remote Aboriginal communities to analyse their suitability, cost efficiency and 
durability. The two examples come from differing ends of the design and construct 
spectrum. The first example is a limited run, architecturally designed dwelling 
devised specifically for remote Aboriginal use. The second being a heavily mass-
2 'Sheltered, open space' refers to the space around objects in the landscape that is made 
comfortable to inhabit by the protection from cold wind (wind-break) or hot sun (sun shade) that object 
affords. See Figure 9. 
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produced demountable building, or site shed, that is often used for remote Aboriginal 
housing. 
Figure 9. Two types of 'sheltered, open space': sun shaded (Left) and wind protected 
(Right). Authors own photo, 2007. 
------.-._ 
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Figure 10. Plan of the 'Knockabout Walkabout' by Peter Myers (Architecture 
Australia March/April 2000, 72) NTS 
Figure 11. The 'Knockabout Walkabout' by Peter Myers (Architecture Australia 
March/April 2000, 72) NTS 
Knockabout Walkabout 
Peter Myers' 'Knockabout Walkabout' is a Modular Unit prefabricated building 
system (See page 14-15) designed to respond to both Aboriginal cultural needs and 
the central Australian climate (Gellings 2000) (see figures 1 O and 11 ). Utilising 
readily available and economical materials the building cost is kept very low ($125 
OOO for the prototype, in 2000) whilst still providing very good thermal insulation 
properties, through the use of reflective membrane insulation in all floors, walls and 
ceilings; and constant ventilation due to the double roof. The raised roof with wide 
eaves extends past the enclosing walls significantly allowing for large verandahs and 
covered open space, this is ideal for the integration of traditional external Aboriginal 
culture as well as providing suitable a hierarchy of space for dogs to be controlled 
yet be part of the family. This external living environment is further enhanced through 
L-shaped plan where the courtyard becomes a usable, sheltered area for much of 
the day, depending on orientation. A semi-enclosed external cooking space is not 
induded in the design but there is apt space on the periphery of the building to 
establish a semi-permanent facility. The 'Knockabout Walkabout' provides an 
appropriate framework for use as. an economical, Aboriginal house with good 
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internal-external connection and many opportunities for protected open space, 
further on-site additions would help to enhance the design. 
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Figure 12. Plan of Ausco 'The Bungalow', four person (Ausco n.d.) .  NTS 
Figure 13. Section of Ausco 'The Bungalow', four person (Ausco n.d.). NTS 
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Ausco 'Bungalow' 
Ausco's 'Bungalow' is fully prefabricated in Brisbane and shipped widely around the 
country as temporary mining industry accommodation, remote construction facilities 
and Aboriginal housing (see figures 12 and 13). The building is a hybrid of the 
Modular Unit system (see page 14-15) and Re-Locatable Housing (see page 16-19). 
Its major advantage is its very low cost, approximately $90 OOO (2008) (Ausco n.d.), 
and fast production time, however its plan is quite internally orientated with the 
amenities not easily accessed from the outside. The H plan (see figure 12) could, 
however, allow for usable protected external spaces provided that the building is 
orientated correctly and modifications are made to partially enclose this space. A 
strong visual connection exists through the central living space activating both the 
internal and external living areas; apart from this central zone the building does not 
offer any meaningful connection to the external environment. Due to the 'Bungalow's' 
internal size (117m2) and lack of external domiciliary spaces, it would not suite as a 
house for large or extended Aboriginal families. The 'Bungalow' could be modified to 
provide a more appropriate housing solution by utilising existing negative space, at 
each end, to provide the necessary blurring of internal and external spaces. 
Conclusions 
Overall, the existing prefabricated housing stock can provide a solid basis for use as 
remote, Aboriginal housing through the incorporation of some requirements for 
meaningful Aboriginal inhabitation.  It is clear that the current stock is far too 
internalised for the core needs of Aboriginal society, a strong connection with the 
external environment. The 'Knockabout Walkabout' makes an exemplary attempt to 
engage with this landscape beyond, save for actually extending itself into it. This 
phenomenon can be partially explained by the limits of most prefabricated buildings 
to module sizes and core strengths that allow them to be easily tiransported, the 
'Knockabout Walkabout' is more kit-home which helps it to break the mould. 
However, the suitability of these dwelling types is unable to be discerned without 
thorough analysis of and comparison to the existing domicil iary conditions in the 
Georgina River Region. The following chapter endeavours to analyse the existing 
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domicil iary environments of the region to create a checklist for future remote 
Aboriginal dwellings. 
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Chapter 3: Analysis of current housing stock 
and other forms of shelter. 
Introduction 
I n  order to create a checklist tor future Aboriginal dwelling types existing 
contemporary and traditional housing must be analysed so shortcomings can be 
addressed and positive attributes strengthened. The factors to be analysed are a 
combination of climate and social response, local buildability, and ease of 
customisation. Due to the limited nature of this research, issues such as 'health 
hardware' (FaCSIA 2007) and other basic sanitary issues are not included. Social 
and climatic response are critical factors in a dwelling allowing for the Aboriginal 
culture which is highly connected to the surrounding landscape and has a strong 
kinship rules (Elkin 1938, 69). There are a number of housing types in use 
throughout the Georgina River region, however, for the purposes and scope of this 
wo1rk two have been chosen. The first is a modest, contemporary 'camp' at 
Urandangi that demonstrates more traditional forms of living using available objects, 
and the second is a house on a town block at Dajarra showing the co-existence of 
both traditional and 'Western' living spaces. 
Tilly' s Camp, Urandangi 
Tilly's camp at Urandangi is a temporary dwelling comprising of 3 major elements 
(see figure 15) that can be adjusted to create a more favourable response to differing 
climatic and social conditions. The bare earth site is defined amongst the several 
other freehold blocks by a barbed-wire fence around the perimeter. The three major 
objects that define the inhabitable space are the 'bower shade'3 and the two 
3 A 'Bower Shade' or wiltja is a post-and-beam shade structure traditionally made from Gidyea Gum 
branches with Spinifex grass roof cladding (Memmott 2007, 230) see figure 14. 
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caravans, one for sleeping in unfavourable weather and the other for storage. 
Cooking is done predominantly under the bower shade in a fireplace made out of a 
44-gallon drum cut in half down the centre. Sleeping usually takes place on beds in 
the open space between the two caravans, with one or the other providing a wind 
barrier from the predominant SE breeze. Although the ground is bare dirt there is a 
clear demarcation of the domiciliary space as the area around the caravans, bedding 
area and bower shade is raked clear of all rubbish and impurities. This simple device 
binds the three elements in a socio-spatial fabric whilst allowing freedom for the 
movement and importation of pieces depending on different situations. Within this 
arrangement, there are a number of inhabited outdoor rooms created by the 
sheltered space of surrounding objects. That is, the occupied outdoor spaces are 
formed by the wind protection and solar shadow, in winter and summer respectively, 
from the three major objects. Whilst Tilly's camp is unembellished in many ways it is 
rich in subtle planning moves which heighten the occupant's sense of home, 
ownership and traditional connection to place. 
-
-
.... . 
Figure 14. 'Bower Shade' at Urandangi. Authors own photo, 2007 
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3860!) 
Tilly's camp 
Urandangi 1 :250 
Figure 15. Tilly's Camp at Urandang i. Adapted from a field drawing by Helen Bolton, 
unpublished 2007. 
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Keith and Eenie' s House, Dajarra 
Keith and Eenie's house in Dajarra is a more mainstream incarnation of a family 
dwelling (see figure 18). The house is one of four near identical houses built in town 
during the 1970s for Aboriginal famiilies returning from the Aboriginal camps on the 
southern side of the river. It is a 3 bedroom building that is modeled on those found 
in suburban Australia, designed for nuclear families of 3 to 5, a task it would respond 
to quite admirably. However, it does not react well to an occupancy rate of between 
8 and 12 nor the extreme weather events common in this part of Australia, thus it 
has been heavily modified. Additions have been made to allow for more comfortable 
inhabitation of the outdoor spaces the generous yard allows, while the building shell 
itself has remained untouched apart from where the outdoor cooking hearth has 
been attached. This is significant as it suggests that there is significant social value 
in [protected, indoor domicil iary space or there has been assimilation of western 
housing ideals into Aboriginal cultt:ure4. Of particular interest is the number of 
inhabitable negative spaces created by objects in the backyard i11 line with the 
outdoor lifestyle and ability to accommodate guests. The most elaborate of these 
spaces is the attached, semi-enclosed outdoor kitchen at the foot of the rear stairs. 
This space serves as a connection between the internal and external living spaces 
by affording visual surveillance of either area, and providing a transitional zone that 
responds to the different seasons accordingly (it's sunny yet wind protected in winter 
and shaded but breezy in summer due to the northern orientation) (Memmott 2003). 
To the rear of the property there is a separate sleeping area as well as a large 
cooking hole for whole animals and larger gatherings. This separate sleeping area 
further extends the capacity of the dwelling for transient guests and affords the 
separation often needed to follow the laws of kinship (Elkin 1938, 69). This rear area 
utilises the existing mature flora in a similar way to the raked earth at Tilly's camp, 
using it to combine a number of smaller sheltered spaces to create a larger outdoor 
room. Using trees in this way is not common across the region; however, when it is 
4 Sue Bismark (resident of Dajarra and guide for Gidyea Fires field trip) revealed that some Aboriginal 
people living in Dajarra would not settle for housing unless it looked like mainstream dwellings, see 
appendix one. 
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used it is very effective due to the dynamic and cooling effects of natural shade in 
such a hot climate (see figure 16 and 17). Through analysing Keith and Eenie's 
house the duality of sub-urban Aboriginal lifestyles is highlighted by the willingness 
to accept western housing forms but modifying them to suit their traditional outdoor 
lifestyles. 
Figure 16. Semi-enclosed outdoor cooking area (main external space on Figure 18), 
Dajarra. Authors own photo, 2007. 
Figure 17. Midrill camp, Urandangi. Photo used with permission by Ceirwen Burton. 
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Figure 18. Keith and Eenie's house at Dajarra. Adapted from a drawing by Stephen 
Long (Long 2005) 
38 
Conc1usion 
Through the analysis of Tilly's camp at Urandangi and Keith and Eenie's house in 
Dajarra it is evident that there are many shortcomings in the current housing stock. 
However, there are a number of opportunities for future housing models evident in 
the adapted and modified use of these domiciliary environments. Due to the limited 
nature of this research, issues such as 'health hardware' (FaCSIA 2007) and other 
basic sanitary issues are not included. Existing dwellings are heavily internalised 
having very limited connection to the external environment due to their 
compartmentalised planning arrangement. As a result the provision of 'sheltered, 
outdoor space' for living is seen as an important addition to both dwellings, one that 
is almost autonomous from the internal spaces and heavily used. This is a direct 
response to the climatic and social environment of the Georgina Rive1r Region where 
there is a strong connection to and awareness of the surrounding landscape. Whilst 
a simple gesture, opening up the plan of a prefabricated dwelling presents a sizeable 
problem for the efficiency of the technology. The following chapters will endevour to 
explore the possibil ity for this while forming a model for the suitable use of 
prefabricated housing systems in the Georgina River Region. 
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ARCH 7 0 4 2  Note : 
Work herein has been previously submitted as Part A of the Master of Architecture 
thesis. Part B follows however, revisions to Part A have also occurred as a part of 
ARCH 7042. 
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Chapter 4 :  Brief and Design Response . 
Introduction 
This chapter will address a design response for the use of prefabricated systems for 
Aboriginal dwellings specific to the needs, culture and climate of communities in the 
Georgina River Region. This includes the formulation of a performance brief in order 
to inform a functional schedule based on available government specifications 
(Queensland department of Housing 2002) and adapted in response to the findings 
from sites in chapter 3. Based on the subsequent brief a suitable type of 
prefabricated system will be chosen from those outlined in chapters 1 and 2. This 
system will then be adapted as contextually and formally suitable designs for the two 
sites discussed in chapter 3. 
Brief 
The initial brief was a full performance brief based on the required of a typical remote 
Aboriginal dwelling (Queensland department of Housing 2002) that includes the 
following elements. Sleeping accommodation for varying family sizes and visitor 
numbers of typically 6-15 people, both adults and children. Ability to be adapted to 
suit any town site in the region, be easily erected, maintained and modified by 
householders and community members. Due to the seriousness of the shortage of 
dwellings in remote Aboriginal communities, each unit must be low cost in order for 
many dwellings to be created and speedily constructed for expedited installation in 
those communities. While speed and cost form important performance criteria, so 
do end user input and the provision of opportunities for local people to be trained 
during the construction process, thereby stimulating the town economies in the 
region. These elements were seen as important factors in the brief that informed 
subsequent functional elements and room schedules. 
These performance criteria were manifest to some degree in the functional elements 
presented by the Queensland Department of Housing in their specification for 
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housing in DOGIT communities (2002) (figure 19). However, not all elements of the 
performance brief were met in this specification, due to its quantitative nature. The 
specification targets the provision of internal bedroom space for up to eight people in 
a typically western arrangement of two persons per room. Memmott (2006) suggests 
this is not a typical arrangement in aboriginal dwellings due to overcrowding and 
social factors. The other qualitative elements of the performance brief are not 
represented in the specification, which goes further to identify materials and detailing 
suitable for remote buildings in order to ensure their longevity and ease of 
maintenance. These details cover many of the issues associated with Health 
Hardware, AHURI and NIHG however, due to the scope of this research the brief 
and subsequent design do not address these specifically. 
Room Schedule 
Bed 1 
Other Beds (3) 
Kitchen 
Kitchen/Dining 
Living areas 
Bathroom 
Laundry (Lockable) 
Verandahs 
Water closets 
Hallways 
Entry 
Conditions 
14.0m2 (minimum width 3.0m) 
10.0m2 (minimum width 2.8m) 
8.0m2 
20.0m2 
20m2 or balance 
(Adaptable AS4299/AS 1428) 
3.5m2 
18.0m2 (minimum width 3.0m) for 3 bedroom or more12m2 for 
2-bedroom dwellings 
Units do not apply 
Does not include carport 
Visitable toilet required unless an accessible we is provided in 
the bathroom to AS4299 / AS1428 
1.2m 
4m2 covered 
• Rooms are to be measured inside enclosing walls (area taken up by built in 
cupboards are not included). 
• Five bedroom dwellings to include a second bathroom (shower/W.C./basin) 
· Four bedroom dwellings to include a second we where possible with acc1ess from 
rear patio 
• Passage/hallways to be 1.2m wide minimum. 
• Bathrooms not to include WC in three to five bedroom designs unless disabled 
access is required, in which case will be additional. 
• One WC in every dwelling type to be adaptable to AS4299-1995 / AS1428 
• Carports, breezeways and verandahs are not included in house sizes noted. 
• Built-in robes to be a minimum depth of 550 inside where applicable. 
• Optional carport or garage 22m2• Minimum width 3.8m 
(Minimum ceiling height of 2500mm) 
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Figure 19. Specification for a 5 bedroom house in a DOGIT Community. 
(Queensland Department of Housing 2002) 
Comparison to existing arrangements at Urandangi and 
Dajarra 
I n  order to construct a design which responds to the specific sites and cultures an 
analysis of the sites from chapter 3 was carried out to further inform the design 
outcome. The results are tabulated in figure 20 and 21 showing the activity spaces 
with the corresponding enclosure level, connection, and orientation. Compared to 
the DOGIT specification (Queensland department of Housing 2002), the dwellings 
have many more externally oriented rooms and 'sheltered, op,en space', as 
discussed in chapter 2. This 'sheltered, open space' allows for many activities to be 
facilitated externally, whether the activities must occur externally or are activities that 
can occur outside. Activities that occur externally include overflow sleeping areas for 
sleeping visitors, sleeping areas for comfort in warm weather and 'living' areas. 
While there are typically internalised bedrooms there is not the number specified by 
the Queensland Department of Housing and some of these are used predominantly 
for storage rather than sleeping5 . The Queensland Department of Housing 
specification includes a number of technical items that aren't present in the sites 
studied. The main technical element from the specification that hasn't yet been 
implemented in the houses in Dajarra and Urandangi is an externally accessible 
bathroom. This is important to much of the findings, in so far as it allows the 
extension of the dwelling into the surrounding block and address' a number of 
cultural rules. Analysis of current housing allows for the formulation of a brief more 
appropriate to sites and cultures within the region. 
5 As observed in field trip analysis. 
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Keith and Eenie ' s  house at Dajarra 
Activity Enclosure level Connection Orientation Description 
Connects to hearth + ext 
Kitchen Total External North living 
--- ---
Living Total 
---
External N/A 
For winter, security, 
Sleeping Total Inte rnal N/A privacy, storage 
---
Bathroom Total Inte rnal 
---
N/A Privacy, winter 
Laundry Semi (wind, sun) Exte rnal North " 
Hearth for gatherings + 
Cooking Semi (wind, sun) External North summer 
Summer sleeping +/or 
Living Wind External North visitors 
Secondary dwelling (external space) 
Activity Enclosure level Connection Orientation Description 
Hole for large animals + 
Cooking Wind External N/A gatherings 
Cooking End External N/A Hearth 
Sleeping Total 
---
External N/A Winter, storage (caravan) 
Sleeping Wind Exte rnal N/A Summe r + visitors 
Carport, can act as wind 
Car Sun External North break 
Living Sun + wind External North Summer + visitors 
Existing 
User 
--
modified 
Figure 20. Analysis of spaces at Keith and Eenie's house in Dajarra. Author's own 
analysis 
Tilly ' s  Camp at Urandangi 
Activity Enclosure level Connection Orientation Description 
Connects to hearth + ext 
living, incorporates sun 
Kitchen Sun + wind External N-E protected living + laundry 
Enclosure by cars + 
Living Wind External N/A caravans 
For winter, security, 
p rivacy ,  storage ( c aravan 
Sleeping Total 
---
External N/A � 
Summer sleeping +/or 
Living Wind External N visitors 
Bathroom Total N/A N/A Not on s i t e  
Secondary dwelling (external space) 
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Activity Enclosure level 
Sleeping Total 
Existing 
User 
modified 
Connection 
External 
Orientation Description 
Winter, storage ( caravan 
N/A � 
Figure 21. Analysis of spaces at Tilly's camp in Urandangi. Author's own analysis 
Adj usted brief 
The resultant brief is one that combines room schedule and dimensions of the 
DOGIT specification with observations of dwelling customisation and adaption in the 
Georgina River Region. Western values of internalised and accessible living spaces 
inherent in the DOGIT specification are combined with observed uses of 'sheltered, 
open space'. The brief for a new dwelling in Dajarra (Figure 22) is informed by 
observations of spatial use from Keiith and Eenie's House in Dajarra. Similarly, the 
brief for dwellings in Urandangi (Figure 23) is based on investigation into Tilly's 
Camp layout and area use. 
Keith and Eenie ' s  house at Dajarra 
Activity Enclosure level Connection Orientation Description 
Connects to hearth + ext 
Kitchen Total Exte rnal North living 
-- --
Living Total 
--
Exte rnal N/A 
For winter, security, 
Sleeping Total 
--
Internal N/A privacy, storage 
Bathroom Total Internal N/A Privacy, winter 
--
Laundry Semi (wind, sun) External North " 
Hearth for gatherings + 
Cooking Semi (wind, sun) External North summer 
Summer sleeping +/or 
Living Wind External North visitors 
Access £rom external 
living/sleeping £or 
Bathroom Total External NIA visitors 
Secondary dwelling (external space) 
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Activity Enclosure level Connection Orientation Description 
Hole for large animals + 
Cooking Wind External N/A gatherings 
Cooking End External N/A Hearth 
Sleeping Total External N/A Winter, storage ( caravan) 
Sleeping Wind External N/A Summer + visitors 
Carport, can act a s  wind 
Car Sun External North break 
Living Sun + wind External North Summer + visitors 
Figure 22. Analysis of spaces at Keith and Eenie's house in Dajarra. Author's own 
analysis 
Tilly ' s  Camp at Urandangi 
Enclosure 
Activity level Connection Orientation Description 
Connects to hearth + ext 
living, incorporates sun 
Kitchen Sun + wind External North-east protected l iving + laundry 
Living Wind External N/A Enclosure by cars + caravans 
For winter, security, 
Sleeping Total 
---
External N/A pr ivacy, storage ( c aravan a) 
Bathroom Total N/A N/A Not on site 
Summer sleeping +/or 
Living Wind External North visitors 
Bathroom Total External. NIA Basic necessity 
Living Semi External. North-east Connects internal sleeping 
Secondary dwelling (external space) 
Enclosure 
Activity level Connection Orientation Description 
Sleeping Total External 
---
N/A Winter, storage (caravan b )  
Cooking Wind External. North-east External living 
Living Wind Dwelling a NIA 
Bathroom Total External. NIA Basic necessity 
Living Semi External. North-east Connects internal sleeping 
Existing 
User 
modified 
Additional 
Figure 23. Analysis of spaces at Tilly's camp in Urandangi. Author's own analysis 
46 
Design response 
The design outcome is generated from specific briefs created for each location, 
however it is not intended to be a definitive answer. The idea of 'ethno-sensitive 
mainstream housing' (Memmott, 2004) is a major driver in the brief adaptation and 
design itself. Memmott speaks of marrying the inherent economies of scale in 
mainstream house construction witlh allowance for adaptabil ity to specific cultural 
needs as the basis for successful Aboriginal housing. Prior identification and 
importance of 'outdoor sheltered space' informs the careful site planning of the 
designs in order for the heavily prefabricated building system to be culturally and 
climatically appropriate. Moreover, an allowance for occupant customisation to 
lifestyle and site enriches what would otherwise be a rigid building technique. Thus, 
allowing the economic savings of the building technology to be utilised while 
achieving 'ethno-sensitive housing' and fulfilling the brief. The design response 
focuses on the adaptation of an existing and readily available model of prefabricated 
building, the demountable building or  site shed. There are a number of companies 
producing different permutations of this type, however the Ausco 'Bungalow' will be 
the basis of the study. This is due to observations of it being used in aboriginal 
camps at DAC and information available. Similar versions are manufactured by a 
number of other companies suggesting regional manufacturing locations are 
possible, which would address issues of local economic stimulation and training. 
This selection is aimed to distance the design outcome from subjective and aesthetic 
arguments such as modernist prefabrication (www.fabprefab.com, n.d.), which often 
surround contemporary uses of prefabricated building techniques. Furthermore, the 
designs are deliberately schematic to avoid the dilution of the argument into a 
discussion of details that are researched more thoroughly by other authors (see 
Pholeros 1994 ). 
As a response to the brief, in each case, the prefabricated buildings have a dual role 
as both containers for activity and objects in the landscape that provide shelter for 
47 
external activities. Internally, the demountable buildings house the internal briefed 
program whilst allowing direct external access where necessary due to the thin plan. 
The buildings are arranged on site to enable the creation of sheltered outdoor space 
for the various briefed activities such as cooking, additional sleeping space and 
gathering areas. As previously discussed these sheltered outdoor spaces are 
created through siting to provide shaded areas in summer that avail themselves to 
the prevailing wind. While, in winter the building arrangement allow outdoor space 
that is open to direct sunlight yet is protected from cold prevailing winds. Where 
necessary, landscape elements help the creation of the outdoor spaces. 
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Figure 24. Site Plan of Prefabricated dwelling in Dajarra. Author's drawing. 
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Figure 25. Site Plan of Prefabricated dwelling in Urandangi. Author's drawing. 
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Conc1usion 
The design responses for the use of prefabricated systems for Aboriiginal dwellings 
in remote communities respond to the specific needs, culture and climate of 
communities in the Georgina River Region. The brief was informed by an initial 
performance brief which evolved into a functional schedule adapted in response to 
the findings from chapter 3 and available government specifications (Queensland 
department of Housing 2002). From this brief a suitable type of prefabricated system 
was chosen from those outlined in chapters 1 and 2, that being the fully 
prefabricated Ausco Bungalow system. Design outcomes based on this system 
were then adapted to contextually and formally suit sites in Dajarra and U randangi. 
The designs will be used as tools to test the specific concepts and ideas against 
known frameworks, standards and codes in the following chapter. 
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Chapter 5 :  Design Assessment . 
Introduction 
Chapter Five involves testing the designs from the previous chapter against a set of 
criteria to allow further conclusions to be established. The criterion were devised 
from modifications to existing Aboriginal housing frameworks including the Australian 
Government Department of Families, Community Services & Indigenous Affairs' 
(FaCSIA): National Indigenous Housing Guide (2003) and report: Alternative 
Housing Systems for I ndigenous People in Remote Communities (2006); the 
Australian Housing and Urban Rese.arch Institute (AH URI) paper: Flexible guidelines 
for the design of remote I ndigenous community housing (2007); and the Queensland 
Government Department of Housing: Minimum Construction Standards for 
construction in Deed-of-Grant-in-Trust Communities in Queensland (2002). For 
reference the criteria from these documents are included in Appendix 1. This 
appraisal uncovered limitations in the current assessment criteria and the use of 
prefabricated systems for the provision of Aboriginal housing in the Georgina River 
Region. 
Testing criteria 
The criterion in figure 28 have been extracted from available assessment criteria as 
being applicable to the scope of this research as to the suitability of prefabrication 
systems for use as Aboriginal housing in the Georgina River Region. For the most 
part, the assessment of designs presented in the previous chapter are indicative of 
how such buildings would perform, estimations and generalisations have been 
enacted in order to suggest the performance of those designs against the given 
criteria. Due to the scope of the research, criterion such as community and end-user 
consultation, post-occupancy evaluations, and design details that have been 
resolved by other authors (Pholeros et al, 1993) are deemed to be solvable with 
further development of the designs. The assessment results are tabulated in Figure 
28. 
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Flexible guidelines for the design o f  remote Indigenous community housing Assess 
( 2 0 0 7 )  : Process ment 
Asce rt a in requirements of "limited portfolio designs" in the community and 
the degree of flexibility within these to respond to community, family and 
siting requirement s .  Yes 1 
Identify and coll aborate with the local community in building local 
knowledge of the identity, place, h i s tory and culture of the specific 
client group, including avoidance practices and the need for 
surveillance/s ight lines.  Yes 1 
Review re levant le s sons from how responsiveness to cultural issues has 
been integrated into the design of housing in the community and, where 
app r o p r i ate, e l sewhe re . Yes 2 
Consider how these can be accommodated through the design of internal and 
external space s .  Yes 2 
Identify the numbers,  age and gender o f  family memb ers who will b e  using 
the house, including considerations of extended family obligations and 
household mobility for different lengths of time and in different seasons 
season. Yes 1 
Determine internal circulation and functional relationships (room s i z e s ,  
allocation of wet areas, bedroom and kitchen spaces, storage requirement s )  
acco rding to numb er, age, gender and seasonal mobility of family members . Yes 1 
This may include investigating any extended family or gender i s s u e s ,  
disability issues, and acce s s  to external spaces . Yes 1 
Determine the need for verandas, yard spaces, perimeter fences ,  external 
cooking space/s (taking account of health and safety requirement s }  and the 
use of any exi sting structures on the s i t e .  Y e s2 
Investigate the local appropriateness of sustainable building materials, 
the use of solar power and heating, and water supply and waste water 
tre atment technologie s .  Yes 2 
Cons ide r the siting and orientation of the house in relation to sun and 
breezes as well as re levant culturally responsive considerations . Yes 2 
Investigate the use of local building contractors and work teams Yes 1 
Develop concept design options . Yes 2 
Present schematic plan options and 3-D physical models o f  propos a l / s . Yes 2 
Identify and confirm space needs and cultural issues and any constraints 
with community and household members through drawings and diagrams . Yes 1 
Plan for the training needs o f  local contractors and their teams a s well 
as the training potential of the project for other community members in 
the building proce s s .  Y e s1 
Flexible guidelines for the design o f  remote Indigenous community housing 
( 2 0 0 7 )  : Criteria 
Development and design: design o f  houses and the overall built environment 
in combination with cultural needs, site planning, infrastructure 
development, etc.  Yes 1 
Implementation: pro curement o f  materials and labour, construction, project 
management, the use of local skills and management, links with social and 
physical infrastructure etc . Y e s2 
Post -const ruction : develo pment o f  sys tems for on-going maintenance, 
management and rent collection, pos t -occupancy evaluation, future 
planning, etc.  Y e s1 
S kill s develo pment and training: developing Indigenous community skills in 
techni c al and construction areas as well as management and clerical Yes 1 
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skil l s ,  and accountability for funding 
Technology: the use of appropriate and innovative materials and 
construction techniques in terms of climate, cultural values, levels and 
kinds of skills required, and access to transport and support 
infrastructure Yes 1 
Cultural factors: family and household relationship s ,  domi ciliary 
behaviour, relationships of housing and living to other activities, gender 
relationships, social mobility and spiritual and social concerns about 
housing, approaches to consultation, etc . Yes 2 
Hard and soft infrastructure: housing and build environment infrastructure 
such a s  electricity, water, sewerage systems, landscaped open space, post 
and tele communications, social services, transport and related access 
issues,  health, education, welfare, retail and business services, etc . Yes 1 
Alternative Housing Systems for Indigenous People in Remote Communities 
(2006) : Criteria 
Meets E lect rical Safety Guidelines Yes 1 
Meets Gas Safety Guide l ine s Yes 1 
Meets Fire + S t ructural Safety Guidelines Yes 1 
Meets Washing People Guide l ines Yes 1 
Meets Washing Clothes and Bedding Guidelines Yes 1 
Meets Removing Waste Water Guidelines Yes 1 
Meets reducing Impacts of Overcrowding Guidelines Yes 1 
Meets Reducing Negative Effects of Animals,  Insects and Vermin Guidelines Yes 1 
Meets Reducing Health Imp acts of Dust Guidelines Yes 1 
Meets Controlling Temperature o f  the Living Environment Guidelines Yes 1 
Has the p roposal named the location o r  locations where the sys tem o r  
design can or will be used? (The inclusion of context plans or s iteplans 
with the proposal would b e  ideal) Yes 2 
Has the p roposal correctly identified the climate zone or zones that apply 
to the named locat ion or locations ?  Yes 2 
Does the p roposal demonstrate the u s e  of one o r  more o f the key design 
strategies suit able for the climate zone or zones identified? Yes 2 
I f  water supply infrastructure i s  not available o r  i s  not able to be 
extended to the housing site ( s ) , does the system or design demonstrate 
self-sufficiency for water supply ( e . g .  rainwater tanks ) ?  Yes 2 
I f  power supply infrastructure i s  not available o r  i s  not able to be 
extended to the housing site ( s ) , does the system or design demonstrate 
self-sufficiency for power supply ( e . g .  solar powe r ) ? Yes 2 
I f  waste water removal infrastructure i s  not available or i s  not able to 
be extended to the housing site ( s ) , does the system or design demonstrate 
self-sufficiency for waste water removal ( e . g .  septic tanks ) ?  Yes 2 
Does the p roposal suggest and demonstrate compliance with any land use and 
other local planning requirement s ?  Yes 1 
Does the p roposal suggest and demonstrate the use o f  modular systems and I 
or standard sets of fittings for installing, upgrading and replacing 
e lement s ? Yes 2 
Does the proposal suggest and demonstrate the training and/or employment 
of local labour in any or a l l  of land preparation, transport of labour and 
mate rials,  construction, repairs and maintenance? Yes 1 
Does the p roposal suggest and demonstrate the achi evement o f  economies o f  
scale in the purchase and transport of labour and materials to and from 
sites? Yes 2 
Does the p roposal suggest and demonstrate the effective use o f  local 
mate ri al s ?  Yes 2 
54 
Does the proposal suggest and demonstrate the coordination of construction 
and maintenance efforts? Yes2 
Does the p ropo s al sugge st and demonstrate the use o f  collective delivery 
techniques fo r construct ion ,  repai r s , maintenance and I o r  management? Yes2 
Does the p ropo s al demonst rate the anticipated whole of life cycle repair 
and maintenance required for the proposed system o r  design? Ye s1 
Figure 26. Combined design assessment of prefabricated dwellings in Dajarra and 
Urandangi. 
Assessment of Design 
The figure above represents an assessment of prefabricated dwell ings i ntended for 
the Georgina River Region against current suitability guidelines discussed 
previously. As the design is a schematic tool not a finished prototype dwelling a 
number of extrapolations have been made in the testing of the proposals. 1 Indicates 
criterion achievement through development and detailing of design based on 
previous proposals (SGS Economics et al, 2006). 2 Indicates issues in the designs 
are deemed to comply with criterion in current schematic state, as sufficient 
information can be garnered from the drawings, brief and room schedule. Whilst 
limited, the testing criteria identify the necessary issues designs for remote 
Aboriginal housing must comply witht in order to respond appropriately. 
Limitations of Research 
As a piece of research with restricted field investigations and analytical data, the 
resultant findings of this thesis have a number of limitations. Issues such as limited 
Health Hardware considerations, inappropriateness of existing testing criteria, and 
laclk user feedback are obvious shortcomings in the research. These particular 
issues arise due to the fact the design proposal is schematic and concerned with 
addressing issues of plan arrangement rather than finer details. Health Hardware is 
covered in greater detail by other authors (Pholeros et al, 1993) and is outside the 
scope of the research. User feedback, both as a precursor to the design brief and 
post occupancy, was unable to be performed due to restraints of the work. Most 
current testing criteria (AHURI ,  etc) is concerned with the intricacies of servicing and 
material selection rather than the c1Ultural appropriateness of the dwelling plan and 
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spatial arrangement. Likewise most government prepared briefs limit themselves to 
prescription of room sizes rather than arrangements that might be more apt to 
Aboriginal cultures. Accurate budgeting of build cost would have been an invaluable 
tool to compare the different prefabrication types to themselves and other 
construction methods. While these limitations eventuated within the research all 
woruld be invaluable in further, detail,ed studies into the topic of construction methods 
for remote Aboriginal housing. 
Conc1usion 
This chapter tested the design against a set of criteria to allow further conclusions to 
be established. The criteria were devised from modifications to existing Aboriginal 
housing frameworks including work by the Australian Government Department of 
Families, Community Services & Ind igenous Affairs, the Australian Housing and 
Urban Research Institute and the Queensland Government Department of Housing. 
This appraisal uncovered limitations in the research, current assessment criteria and 
of prefabricated systems for remote Aboriginal dwellings. The assessment outcome 
for the designs, despite its rudimentary nature, shows that prefabricated building 
systems is a valid construction technology appropriate for Aboriginal housing 
provision in the Georgina River Region. 
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Conclusion 
The aim of this thesis was to investigate the suitability of prefabricated building 
technology in the construction of Aboriginal housing in remote communities within 
the Georgina River region. Additionally, the thesis devised an appropriate model for 
implementation of prefabricated housing in the area with specific allowance for 
'sheltered, open space' to facilitate the lifestyles of people from the region. This 
model was then tested against established assessment framework and various tiers 
of building and planning regulations. 
Chapter One introduced the concept of prefabricated building and housing, working 
through various pseudonyms for the technology as well as describing the different 
iterations and historical use of prefabrication. Uses and key benefits of these various 
types were summarized for reference in further chapters. 
Chapter Two critiqued current models of prefabricated buildings in remote Aboriginal 
communities, with respect to the positive and negative impacts on communities as a 
direct and indirect result of the building system. The chapter set up an argument for 
the use of prefabricated technology in the provision of remote Aboriginal housing in 
the Georgina River Region. 
Chapter Three analysed existing housing stock and domiciliary environments in the 
Georgina River Region in order to identify whether existing domiciliary environments 
could be replicated within the constraints of prefabricated dwellings. 
Chapter Four constructed a design brief specific to prefabricated systems for 
Aboriginal dwellings in remote communities, responding to the needs, culture and 
climate of communities in the Georgina River Region. This responded to the findings 
of chapter 3 and the marrying of those findings to a suitable type of prefabricated 
system outlined in chapters 1 and 2. The brief is applied to a readily available 
prefabricated building unit, the Ausco Bungalow. 
Chapter Five formulated a set of criteria to test the designs against allowing further 
conclusions to be established. The criteria were devised from modifications to 
existing Aboriginal housing frameworks including FaCSIA's National Indigenous 
Horusing Guide, the FaCSIA report: Alternative Housing Systems for Indigenous 
People in Remote Communities, the AHURI paper: Flexible guidelines for the design 
of remote Indigenous community housing and DOGIT housing specifications by the 
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Queensland Department of Housin,g. This appraisal uncovered limitations in the 
current assessment criteria and the use of prefabricated systems for the provision of 
Aboriginal housing in the Georgina River Region. 
Like all building systems there are a number of limitations particular to that 
technique, however those limitations can be mitigated in this case to provide readily 
available, cost effective and customisable dwellings. Through the research contained 
in this dissertation in can be concluded that prefabricated building systems are 
suitable for Aboriginal housing const in the Georgina River Region. 
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Appendix 1 
The following are the assessment criteria from reports consulted in the formulation of 
criteria in Chapter 5. 
Alternative Housing Systems for Indigenous People in 
Remote Communities .  
By the Australian Government Department of Families, Community Services & 
Indigenous Affairs, 2006. 
Meets Electrical Safety Guidelines 
Meets Gas Safety Guidelines 
Meets Fire + Structural Safety Guidelines 
Meets Washing People Guidelines 
Meets Washing Clothes and Bedding Guidelines 
Meets Removing Waste Water Guidelines 
Meets Improving Nutrition Guidelines 
Meets reducing Impacts of Overcrowding Guidelines 
Meets Reducing Negative Effects of Animals, Insects and Vermin 
Guidelines 
Meets Reducing Health Impacts of Dust Guidelines 
Meets Controlling Temperature of the Living Environment Guide lines 
Meets Reducing Hazards that Cause Trauma Guidelines 
Has the proposal named the location o r  locations where the system or 
design can or will be used? (The inclusion of context plans o r  
s i teplans with the proposal would be ideal) 
Has the proposal correctly identified the climate zone or zones that 
apply to the named location or locations? 
Does the proposal demonstrate the use of one or more of the key 
design strategies suitable for the climate z one or z one s  identified? 
I s  water supply infrastructure available at the locality and i f  s o ,  
does the proposal demonstrate that water supply infrastructure i s  able 
to be extended to the housing site ( s )  and connected to houses? 
I f  water supply infrastructure is not available or i s  not able to be 
extended to the housing site ( s ) , does the system or design demonstrate 
s e l f - sufficiency for water supply ( e . g .  rainwater tank s ) ? 
Has the quality of the proposed water supply been assessed and i f  s o  
does the system or design demonstrate that the proposed water supply 
system can cope with the available water quality? 
I s  power supply infrastructure available at the locality and i f  s o ,  
does the proposal demonstrate that power supply infrastructure i s  able 
to be extended to the housing site ( s )  and connected to houses? 
I f  power supply infrastructure is not available or i s  not able to be 
extended to the housing site ( s ) , does the system or design demonstrate 
self-sufficiency for power supply ( e . g .  solar power ) ? 
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I s  waste water removal infrastructure available at the locality and i f  
s o ,  does the proposal demonstrate that waste water removal 
infrastructure i s  able to be extended to the housing site ( s ) ? 
If waste water removal infrastructure i s  not available or i s  not able 
to be extended to the housing site ( s ) , does the system or design 
demonstrate self-sufficiency for waste water removal ( e . g .  septic 
tanks ) ?  
Has the proposal completed the direct costs assessment sheet? 
Are the direct construction costs for this proposal equal to or lower 
than the benchmark rates? 
Does the proposal suggest and demonstrate compl iance with any land use 
and other local pl anning requirements? 
Is the design provided free of any license or other fees or can the 
design be purchased and owned outright by individuals, communities and 
I o r  government for repeated adaptation and use? 
Has the proposed system or design been generated through engagement 
with an indigenous community, representative agency, group o r  
individual? 
Is the proposed system or design able to accommodate future engagement 
with an indigenous community, representative agency, group o r  
individual? 
Does the proposal suggest and demonstrate the use of modular systems 
and I or standard sets of fittings for installing, upgrading and 
replacing elements? 
Does the proposal suggest and demonstrate the training and/or 
employment of local labour in any or all of land preparation, 
transport of labour and materia l s ,  construction, repairs and 
maintenance? 
Does the proposal suggest and demonstrate the achievement of economies 
of scale in the purchase and transport of labour and materials to and 
from sites? 
Does the proposal suggest and demonstrate the effective use o f  local 
materials? 
Does the proposal suggest and demonstrate the coordination of 
construction and maintenance efforts? 
Does the proposal suggest and demonstrate the use of collective 
delivery techniques for construction, repairs, maintenance and I or 
management? 
I f  the proposal targets home ownership, does the proposal suggest and 
demonstrate the use of collective delivery construction techniques 
such as sweat equity? 
Does the proposal demonstrate the anticipated whole of life cycle 
repair and maintenance required for the proposed system or design? 
Flexible guidelines for the design of remote 
Indigenous community housing 
By the Australian Housing and Urban Research I nstitute, 2007. 
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Assessment Criteria: 
Needs assessment: the evaluation o f  current housing stock and future 
housing needs in relation to the suitability and appropriateness of 
current housing and demographic patterns and cultural traditions, and 
also involving consultation with community members, the a s s e s sment of 
available local construction s k i l l s ,  etc . 
Development and design: design of houses and the overall built 
environment in combination with cultural needs, site planning, 
infrastructure development , etc . 
Implement ation: procurement of materials and labour, construction, 
project management, the use of local skills and management, links with 
social and physical infrastructure etc . 
Post-construction: development of systems for on-going maintenance, 
management and rent collection, post-occupancy evaluation, future 
pl anning, etc . 
Funding : sources o f  funding and the availab ility of funds at 
appropriate times, funding cycl e s ,  links to other sources of funds, 
costs of materials, transport and labour, accountability measures, 
e t c .  
Skills development and training: developing Indigenous community 
skills in technical and construction areas as well as management and 
clerical skills,  and account ability for funding 
Technology: the us e o f  appropriate and innovative materials and 
construction techniques in terms of climate, cultural values, levels 
and kinds of skills required, and access to transport and support 
infrastructure 
Organisation: governance issues related to the roles of Commonwealth, 
State/Territory and local community agencies a s  well a s  the private 
sector, co- ordination amongst agencies, the skill level and resources 
of ICHO staff, etc . 
Cultural factors : family and household relationship s ,  domi ciliary 
behaviour, relationships of housing and living to other activities, 
gender relationships, social mobility and spiritual and social 
concerns about housing, approaches to consultation, etc . 
Hard and soft infrastructure: housing and build environment 
infrastructure such as electricity, water, sewerage systems, 
landscaped open space, post and telecommunications, social services, 
transport and related access issues, health, education, welfare, 
retail and business services, e t c .  
Procurement Process Guide: 
Meet with authorities and community representatives to determine 
project brief including, funding, regulations, resource needs, time 
frames of construction cycle and accountability requirement s .  
Ascertain requirements o f  "limited portfolio designsn in the community 
and the degree of flexibility within these to respond to community, 
family and siting requirement s .  
Determine availability of a local person to work a s  a partner in all 
consultation and construction phas es . 
Establish a process of regular communication and consultation through 
all ten phas es . 
Integration of Cultural Issues 
Identify and collaborate with the local community in building local 
knowledge of the identity, place, history and culture of the specific 
client group, including avoidance practices and the need for 
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surveillance/s ight lines . 
Review relevant lessons from how responsiveness to cultural issues has 
been integrated into the design of housing i n  the community and, where 
appropr i a t e ,  elsewhere. 
Consider how these can be accommodated through the design of internal 
and external spaces . 
Identify the numb e r s ,  age and gender of family members who will b e  
us ing the house, including considerations of extended family 
obligations and household mobility for different lengths of t ime and 
in different s easons season. 
Determine internal circulation and functional relationships ( room 
s i z e s ,  allocation o f  wet areas, bedroom and kitchen spaces, storage 
requirements) according to numbe r ,  age, gender and seasonal mobility 
of family members . 
This may include inves tigating any extended family or gender i s s u e s ,  
disability issues, and access to external space s .  
Integrate standards for fixtures, fitt ings and storage into internal 
detail specifications, talking account of National Indigenous Housing 
Guide and lessons from programs such a s  Fixing Houses for Better 
Health. 
External Spaces 
Determine the need for verandas, yard spaces, p e r imeter fences, 
external cooking space/s (taking account of health and safety 
requiremen t s )  and the u s e  of any existing structures on the s i t e .  
Integrate standards for fixtures, fitt ings and storage into external 
detail specifications, talking account of National Indigenous Housing 
Guide and lessons from programs such as Fixing Houses for Better 
Health. 
Sustainability 
Investigate the local appropriateness of sustainable building 
materials, the use of solar power and heating, and water supply and 
waste water treatment technologies 
Consider the s i t ing and orientation o f  the house in relation to sun 
and breezes as well as relevant culturally responsive consideration s .  
Find out about existing resident support services, community social 
services and access to public transport ( i f  i t  exi s t s ) . 
Investigate the use of local building contractors and work teams 
Develop concept design options . 
Present schematic plan options and 3-D physical models of proposal / s .  
Identify and confirm space needs and cultural issues and any 
constraints with community and household members through drawings and 
diagrams . 
Determine user response to design options and revisions to s i t ing of 
building and internal and external circulation layouts 
Revise concept design in light of consultations 
Education and Training 
Plan for the training needs o f  local contractors and their teams a s  
well as the training potential of the project for other community 
members in the building proces s .  
Design, Development + Documentation 
Document the project thoroughly and organise tender bids with client. 
Consider possibilities of grouped tenders across houses and 
communities to effect economies o f  scale 
Co·nstruction + Project management 
Consider seasonal and cultural timef rames in the construction 
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schedu l e .  
Engage architects or project managers with experience i n  remote areas 
to supervise construction as part of the housing contract 
Provide sufficient funding for effective supervision 
Withhold final payment to the building contractor until the expiration 
of an appropriate defects liability period 
Establish programs to ensure local community involvement in 
construction and project management 
Post Construction Management 
Determine whether education i s  needed for client groups regarding 
household technologies such as u s e  of hot water systems, smoke alarms 
e t c .  
Ensure house i s  entered in all rel evant data bases for rent 
collection, maintenance planning, etc . 
Undertake a POE every 18 months to monitor ongoing maintenance needs, 
environmental health requirements, cost information and response of 
the building to user needs . 
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